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INTRODUCTION 
The esophageal reconstruction by means of the gastric tube, especially the KIRSCHNER-
NAKAYAMA type, in which approximately al of the anal portion of the stomach is trans-
planted in the isoperistaltic directioni• ヘ is a safe and useful method after the resection of 
thoracic esophageal carcinoma. Especially after the resection of carcinoma of the upper 
two thirds of the thoracic esophagus, the operation回 n be performed more safely by 
transplanting this gastric tube antethoracically2的. In our clinic, therefore, esophageal 
reconstruction by this gastric tube has been adopted as an ordinary procedure.11l On the 
other hand, the HEIMLICH-GAVRILIU type of reversed gastric tube6l一的問54l,which is con-
structed from the greater curvature of the stomach in the antiperistaltic direction combining 
with splenectomy, is also worthwhile in some cases, in which the defects of the esophagus 
at a higher portion have to be replaced. At the tip of these gastric tubes, however, necrosis 
is often caused by the disturbance of blood supply, which results in the sutural insufficiency 
at the site of the esophagogastric anastomosis. If the tips of these gastric tubes are 
revascularized by adding the micro・vascularanastomosis, the disturbance of blood circula-
tion there may be eliminated to a great degree, and the results of esophagogastrostomy 
can be improved. However, some difficulties are frequently encountered by this procedure 
because of the arteriosclerotic changes in the arterial wall which exist at a high percentage 
in patients of the cancer age56J. And there is no definite opinion which is more impor-
tant, the arterial or the venous anastomosis on such occasions.1l In this presentation, the 
present author has investigated the hemodynamics and the oxygen tension in the subserous 
tissue at the tip of the gastric tube after the performance of the micro-vascular anastomosis 
and the postoperative oxygen therapy. 
METHOD OF EXPERIMENT 
1. Materials 
Adult mongrel dogs ranging in weight from 9 to 30 kg were used. The animals 
were anesthetized with intravenous administration of pentobarbital sodium (25 to 30 mg 
per kg), and, when necessary, with additional doses of pentobarbital sodium or inhalation 
of ether. 
2. Operative procedure to create the gastric tubes 
a. The KIRSCHNER-NAKAYAMA type of gastric tube. The stomach was isolated and 
severed below the cardia and transplanted in the isoperistaltic direction into the subcutaneous 
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portion of the thorax. In this procedure, the 
right gastric, right gastroepiploic vessels and 
vascular arcades along the greater and lesser 
curvatures were preserved carefully. The left 
gastric vessels were severed near their origins 
in such a manner that the blood flow to 
their ascending branじhwas preserved. The 
splenic V田selswere ligated and divided with-
in the hilus of the spleen in order to preserve 
the origins of the left gastroepiploic and short 
gastric vessels, and the spleen was resected. 
Further, the splenic vessels were isolated and 
severed just distal to the origins of the left 
gastric vessels from the splenic vessels, and 
the splenic artery and vein were anastomosed 
to the left common carotid artery and to the 
left external jugular vein, respectively, by 
means of lNOKUCHI's vessel suturing appara-
tus13> m (Senko Medical Instruments Mfg. 
Co., Japan) mainly and NAKAYAMA’s vessel 
suturing apparatus29> 30> (Senko Medical In-
struments Mfg. Co., Japan) in a few cases 
(Fig. 1). 
b. The RuTKOWSKY type of gastric tube. 
4H5> This gastric tube 2 cm in diameter was 
created from the greater curvature of the 
stomach. This tube remained attached to the 
Fig. l. Oper.itive procedure to町田tethe Kir-
schner-Vakayama type of gastric tuhe. 
Fig. 2. Operati、eprocedure to create the 
Rutko<,,sk3’t) pe of gastric tu he. 
stomach at the antrum about 6 cm oral to the pylorus. The cardiac end of the tube 
was brought upward subcutaneously, accompanied by its blood supply from the gastro・
epiploic vessels. The gastric tube suturing clamp designed by IzuKUR . ¥（升1iraiCo., Japan), 
which had a curve corresponding to that of the greater curvature, was used. The right 
gastroepiploic vessels and the vascular arcade along the greater curvature were preserved. 
The splenic vessels were isolated and divided in the same manner as in the KIRSCHNER-
NAKAYAMA type of gastric tube, and anastomosed to the left common carotid artery and 
to the left external jugular vein. In these cases in which the RuTKO¥¥"SKY type of gastric 
tubes were constructed and where the dogs survived the first operation, the tip of the gastric 
tube was anastomosed to the divided cervical esophagus in the second operation (Fig. 2). 
3. Studies on the hemodynamics and tissue oxygen tension at the tip of the 
gastric tube 
a. Measurement of tissue oxygen tension. Tissue oxygen tension was measured by 
the polarographic method. Clark electrode (Yellow-Spring Co., America) which wa" 
capped with 0.05 mm thick teflon film was used. For the purpose of calibration, the 
physiological saline solutions which showed the same temperature as in the tissue of the 
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gastric tubes and definite oxygen tension, were used. The properties of these saline 
solutions were checked by Beckman Model 160 Physiological Gas Analyzer (Beckman 
Instrument Inc., America). When the temperature of the physiological saline solutions 
differed from that of the gastric tube, the values were amended according to the standard 
curve prescribed l〕ythe special character of the electrode. Details will be described in the 
discussion. The polaroelectrode was fixed at the tip of a pick-up arm which was movable 
up and down, and placed tightly on the serosal surface of a portion 3 cm anal from the 
tip of the gastric tube, lest the movement of the electrode四 used by respiratory action 
should disturb the polarographic measurement. As a polarographic apparatus Y anagimoto’s 
Polarorecorder PR 2 and Potential Scanner AP 20 (Yanagimoto Co., Japan) were used. 
Considering the characteristics of the polaroelectrode, it was placed tightly on the 
serosal surface at the tip of the gastric tube. Then, the tissue oxygen tension was measured 
under the following conditions : (1) ¥Vhen the arterial and venous anastomoses were 
performed at the tip of the gastric tube, (2) thereafter, when the anastomosed artery 
was occluded, (3) when the anastomosed vein was occluded, and ( 4)when both the 
anastomosed artery and vein were occluded. 
b. Measurement of the amounts of blood flow through the anastomosed vessels. An 
electromagnetic flowmeter of gated-sine wave type (Model FM 6R Microflo, Medicon 
Inc., America) was used for this purpose. The amounts of blood flow through the 
anastomosed vessels and the splenic vessels were measured under the following condjtions : 
(1) The blood flow through the splenic vessels just before the severance of the splenic 
V明日elsfollowing the construction of the gastric tube, (2) the blood flow through the 
anastomosed artery after the arterial and venous anastomoses were performed, (3) the 
blood flow through the anastomosed artery after the anastomosed vein was occluded, ( 4)
the blood flow through the anastomosed artery after the right gastroepiploic vessels were 
けじeluded,(5) the blood flow throuεh the anastomosed vein after the arterial and venous 
anastomoses were performed, (6) the blood flow through the anastomosed vein after the 
anastomosed artery was occluded, and (7) the blood flow through the anastomosed vein 
after the right gastroepiploic vessels were occluded. 
CATHETER 
SPLENIC VEIN 
Fig. 3. Catheteriz;ition f川 111引川Jrementof the 
c. Measurement of venous pressure. A 
thin polyethylene catheter was inserted from 
a branch of the left gastroepiploic vein into 
the splenic vein and the venous pressures 
were measured under the following condi-
tions (1) After the arterial and venous ana-
stomoses were performed, (2) thereafter, 
when the anastomosed vein was occluded, 
and (3) when the anastomosed artery and 
vein were occluded (Fig. 3). 
4. Studies on the effect of combination 
venc1ト pr料、I陀 althe tip of the ga,tric tube. of the postoperative oxygen therapy. 
A semicylindric oxygen tent which had 
capacity of 65 liters was made for this purpose. In this experiment, a cranial portion 
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from the neck only was admitted into the oxygen tent, for fear that the gaseous oxygen 
in the tent should directly affect the polaroelectrode. The values of the tissue oxygen 
tension at the tip of the gastric tube were recorded continuously by the polarographic 
method (1) when the arterial and venous anastomoses were performed and (2) when 
the venous anastomosis alone was performed. 
RESULTS 
l. Gastric tube 
a. The KrRSCHNER-NAKA YAMA type of gastric tube. The lengths of the gastric tubes 
varied from 14 to 25 cm. The xiphoid process was partially resected, and when almost 
al of the stomach was used, the tip of the gastric tube was transplanted to the height 
of the major pectoral muscle or more upward in most cases. The color of the gastric tube 
was normal after the vascular anastomoses were performed. 
h. The Rutkowsky type of gastric tube. The lengths of the gastric tubes varied from 
15 to 22 cm, and the gastric tubes were brought upward to the height of the major pectoral 
muscle in most cases. In these cases in which the xiphoid process was resected partiall：，’ 
and the circulation at the tip of the gastric tube was well preserved, the gastric tube 
could be transplanted 4 to 5 cm above the major pectoral muscle. Two cases of nine 
survived this operation. In these回sesno necrosis was observed at the tip of the gastric 
tube. It was proved by angiographic studies and by autopsies 70 days and 10 months 
after operation that the anastomosed artery and vein were kept open and the anastomotic 
regions of the vessels were lined with intima (Table 1, Figs. 4》 5and 6). 
2. Tissue oxygen tension at the tip of the gastric tube 
Figures 7 and 8 represent the tissue oxygen tension in the KIRSCHNER-NAKAYAMA and 
RUTKOWSKY types of gastric tubes In these gastric tubes, (1) the value of tissue oxygen 
tension was hiεhest when the arterial and venous anastomoses were performed, (2) it 
decreased to one third to half of the value in (1) within 5 minutes after the anasto-
mosed artery was occluded, (3) reduction of tissue oxygen tension was !cs主 thanin (2) 
when the anastomosed vein alone was occluded, and ( 4) reduction was most remarkable 
when the anastomosed artery and vein were occluded. As a whole, reduction of tissue 
oxygen tension in (2), (3) and ( 4), were more remarkable in RuTKO¥¥'SKY’s tube than 
in KIRSCHNER-NλKAYAMA"s tube. 
3. Amounts of blood flow through the anastomosed vessels 
Table 2 represents the amount of blood flow. (1) Even after the anastomosis between 
the splenic and the common carotid arteri引 wasperformed, the blood flow through the 
anastomosed artery did not increase. (2) ¥Vhen the anastomosed vein was nじじluded,55 % 
decrease in input arterial flow through the anastomosed artery was observed in KIRSCHNER-
NAKAYAMA’s tube and 28 % decrease in RuTKOWSKY’s tube. (3) When the anastomosed 
artery was occluded, 36 % decrease in output venous flow was observed in KIRSCHNER-
NAKAYAMA’s tube and 23 % decrease in RuTKOWSKY’s tube. (4) Reductions in the 
blood flow after occlusion of the anastomosed vessels were more remarkable in those cぉes
in which the arcade of the left and right gastroepiploic vessels, that is, one of the col-
lateral channels, was poor. (5) When the right 伊stroepiploicvessels were occluded, no 
remarl王ablechange was observed in the blood flow through the anastomosed ve文句ls,when 
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Fig. 4. An angiogram demonstrating c~mplete patenci白 ofthe anastomosed artery and vein 70 
d町、 afterthe f 1川口peration.Injection of contrast medium W出 donefrom the anasto-
mosed artery, that is, left common carotid ;irten・ (Dog No. 13. The Rutkowsky type 
of gastric tube). 
Fig. 6. Photomicrographs ',f the 川1山、t＜》rrnit ic regions of the a rter¥' （主 1 and vein r Ii1 Thぞ
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Fig. 8. Changes in the t】括ue＂引戸刊 tensionat the tip of the Rut k’fiCl1Sk~’ type of gastric tube. 
the anastomosed artery and vein were 
kept open. 
4. Venous pressure 
(1) When the venous anasto-
mosis was performed, the value of 
venous pressure remained under 150 
mmH20. (2) When the anastomosed 
artery alone was kept open and the 
anastomosed vein was occluded, the 
value of venous pr田surewas higher 
than that which was me渇suredwhen 
vascular anastomosis was kept 
open (Table 3). 
5. Effect of combination of the 
postoperative oxygen therapy 
(1) As a preliminary experiment 
an intratracheal intubation was per-
formed in dogs and it was ascertained 
that a typical rise in tissue oxygen 
tension was observed following 100% 
oxygen breathing. (2) The oxygen 
content inside the oxygen tent varied 
from 45 to 60 % at a flow rate of 
12 liters per minute. (3) In KIRSCH-
NER-NAKAYAMA's tube the use of the 
oxygen tent caused a 67 % increase 
in tissue oxygen tension when the 
arterial and venous anastomoses were 
performed, and a 76 % increase when 
the venous anastomosis alone was 
performed. In RuTKOWSKY’s tube the 
use of the oxygen tent caused a 68 
% increase in tissue oxygen tension 
when the arterial and venous anasto-
moses were performed, and a 53 % 
increase when the venous anastomosis 
alone was performed (Table 4, Figs. 
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Efect of aplication of the oxygen tent on the 
ti>"Iぞoxygentension at the tip of the Rutkowsky 
type of gastric tube （ド｜川、 rate: 12 liters/min. J. 
Fig. 10. 
and gastroepiploic arteries, in dogs.42> The lengths of the gastric tubes were only 16 cm 
on an average from the xiphoid process, and the tip of the gastric tube did not reach 
the lower margin of the major pectoral muscle. Although in his experiment necrosis at 
the tip of the gastric tube was not observed, OsA w A pointed out that the disturbance of 
blood circulation in the gastric tube occurred frequently when it was brought upward 
antethoracically.3n Therefore, an attempt was made to eliminate the disturbance of blood 
circulation at the tip of the gastric tube by anastomosing the splenic vessels to the vessels 
in the neck. In my experiment, the KIRSCHNER-NAKAYAMA type of gastric tube was 
transplanted to the height of the upper margin of the major pectoral muscle or 3 to 5 
cm upward and could be anastomosed to the cervical esophagus in almost al of the四 ses
when approximately the who！と stomachwas available. However, in those cases where the 
gastric region supplied by the short gastric arteries could not be revascularized, a long 
gastric tube w川 notobtained. 
According to S主K.¥Krn¥l¥A, the lengths of the Ru rK<l¥¥"SKY tvpe of gastric tubes 
constructed in do貯 variedfrom 13 to 15 cm.m As in his experiment the left gastroepi・
ploic <irl'rv and the必 po~lげ1<>r ascending民1striじ branchりfthe splenic artery (Ramus gas-
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tricus posterior ascendens) as well as the吋plenicartery were pre;忙rved,the length of the 
antethoracically transplanted gastric tube was restricted. However, according to the result 
of my experiment in which the splenic artery and vein were severed distal to their 
origins and were anastomosed to theぽ rvicalvessels, the gastric tube was long enough to 
be transplanted to the height of the lower margin of the major peじtoral muscle or more 
upward in 17 cases among 24 cases. If the continuity between the gastric tube and the 
residual stomach is severed at the base of the gastric tube after it is constructed, hrought 
upward, and its tip is revascularized, this gastric tube becomes a type of the free graft 
and the problems of irrigation are resolved. This must be considered in the preparation 
of a completely free graft. In those cas白 mwhich the circulation at the tip of the gastric 
tubes could not be improved by the vascular anastomoses, the gastric tubes remained 15 
to 18 cm in length. Although, as Os孔wA poined out, the lateral suture line in the gastric 
tube was very long,3n bleeding and contamination of the operativヒ fieldwere minimized 
and the tuck of the gastric wall into the lumen at the suture line could be reduced by 
the use of IzuKURA’s gastric tube suturing clamp. 
The right gastroepiploic vessels in dogs were too small in diameter to perfけrmthe 
vascular anastomoses and to examine the hemodynamics in the HEIMLICH-GぇVRILIUtype 
of reversed gastric tube. 
As to the method of esophageal replacement by the stomach or the bowel whose 
tips were revascularized by the vascular anastomoses, LONGMIRE (194 7) reported a method 
in which the anastomoses between the internal mammary and the mesenteric vessels were 
performed by hand at the tip of the pedunculated segment of the jejunum25l, and since 
then various methods have been devised and reported.2l3l9>10>1n 2>29l 35>3si39J44>52>57>-59l 
As there was no arteriosclerotic changes in the arteries of doεwhich were often seen in 
man, the arterial and venous anastomoses were performed easily by the use of lNOKUcHI's 
vessel suturing apparatus. 
To evaluate the state of the circulation or the effect of rεvascularization in the myo・
cardium or the brain, the polarographic method has been used frequently by means of a 
platinum electrode of open tip type27H0> 41H9>. However, it is impossible to measure the 
absolute value of tissue oxygen tension by this electrode.40l50l入ι、cordingto mv experience 
also, the measurement by this electrode was disturbed by the movement effect, solute 
effect and poisoning (aging) of the electrode, and it was difficult to record continuously 
for a long time. 12> And there may be the ununiformity in meter readings due to the 
character of the region where the electrode was inserted and the property of the electrode 
itse!f60l. A Beckman needle type electrode (Oxygen Microelectrode, Beckman Instrument 
Inc., America) was suitable to insert into the brain, but unsuitable to insert into such a 
hard tissue as the stomach. Therefore, the present author used Clark electrode12l (Yellow 
Spring Co., America) which was placed tightly on the serosal surface. The electrode was 
fixed at the tip of a pick-up arm which was movable up and down, lest the movement 
of the electrodeι川 1sedbv respiratory action should disturb the polarographic rec竹沢ling.
The electrode was capped with 0.05 mm thiじkteflon film5。lwhich had high perneabilit¥・ 
to oxygen, and as a result, the respon伺 time川 thiselectrode wa只 shortened. However, 
current readings of an oxv伴、ntens1りnwhich i、mea汎ired m ¥'isrnu" liq uicl rep re対 ntsan 
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extremely lower value, as compared with those measured in gas with the same oxygen 
tension. 43> For example, by the use of 0.001 mm thick teflon film, the current readings 
of an oxygen tension which is measured in serum is equal to approximately 80 % of 
those measured in gas.47> Therefore, for the purpose of calibration, the physiological saline 
solutions were used which showed a definite oxygen tension and were prepared as follows : 
(1) Oxygen free saline solution. This could be made within 5 minutes by adding a bit 
of one % Na2S03 solution into the saline solution.州 Thismethod is simple and excellent. 
(2) The saline solution which contains an equal amount of oxygen to that in the air. 
The oxygen tension of this solution was calculated from the known room temperature. 
(3) The saline solution saturated by oxygen. The current readings of oxygen tension in 
these three kinds of saline solutions represented linear correlation. The oxygen contents of 
these saline solutions represented the constant values in the measurement by Beckman 
Physiological Gas analyzer. According to my experiment, this polaroelectrode showed the 
change of about土 3.8% in its sensitivity in r白ponseto the change of土1°Cin tern-
perature. As the temperature of tissue drops when it is exposed in the cold air, the ex-
periment must be performed at 20 to 26°C. Calibration was accomplished by the use of 
the saline solutions which showed the same temperature as found in a tissue, and when 
it was impossible, the values were amended according to the standard curve pr田cribed
by the special character of the electrode. The oxygen tension in a tissue, that is, in a 
tissue fluid could not be measured directly with the Clark electrode as with an electrode 
of open tip type.州 However,when the electrode was placed tightly on serosa, the same 
pattern was obtained as that obtained by the use of a platinum electrode of open tip type. 
Namely, there was a typical rise in tissue oxygen tension following 100 % oxygen 
breathing, a decr回 sefollowing regional artery occlusion and a return following release 
of occlusion, when the electrode was placed on an ar回 ofthe gastric tube with an effec-
tive arterial circulation, as ROGERS pointed out. And these changes were initiated within 
30 seconds. This showed the same pattern as ROGERS had obtained in the myocardium 
by the use of a platinum electrode of open tip type. 4 1> 
As to the results of meaurement of tissue oxygen tension in the gastric tube, the 
typical pattern as above-mentioned was seen in every case. Although the present author 
examined on polarography the effect of change of temperature which was 回 usedby 
occlusion of the anastomosed artery, no significant change of temperature was recognized 
during a short time. From the results of polarography, it was proved that the arterial 
anastomosis was more effective at the tip of the gastric tube for elevating the tissue 
oxygen tension, while the effect of venous anastomosis was rather smaller. 
The amounts of blood flow in the gastric tube for esophageal reconstruction, not only 
in cases of free graft transplantation but also in伺 sesof pedunculated graft transplantation, 
are smaller than that in the transplanted kidney. 23> It was proved that the flow through 
the anastomosed vein was extremely町 lucedby a change in the venous channel, that is, 
kinking, distortion or partial stenosis. Therefore, attention should be given to make the 
length of vein adequate and to choose the accurate technique of the vessel anastomosis. 
The performance of arterial anastomosis increased the venous return from the gastric tube, 
and therefore, reduced the risk of thrombosis in the region of venous anastomosis and 
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it was effective for the anastomosis of vein to be kept open. On the other hand, the 
performance of venous anastomosis could increase the input flow through the artery into 
the gastric tube. From these points of view, the performance of both arterial and venous 
anastomoses is desirable, when it is possible. 
lNOKUCHI and his associates pointed out that the pressure of the ileocoecal vein rose 
to 450 to 580 mmH20 and the venous return was impaired after the right colon was 
brought upward to the neck when the pedunculated segment of the right colon was 
nourished only by the middle colic vessels, and they stressed that the additional anastomosis 
of vein was most important. And they proved that when the venous return from the 
jejuna! segment was impaired, the irreversible decrease in the flow of the mesenteric 
artery occurred within 30 minutes.11>-22> NAKAYAMA and his associat田 performedonly 
the anastomosis between the splenic artery and an artery in the neck in the antethoracic 
esophagogastric anastomosis, and they said that the venous anastomosis was not always 
necessary,29>30> but it should be performed concurrently when the stagnation at the tip of 
the gastric tube has occurred.日lHowever, recently they said, both the arterial and venous 
anastomoses should be performed. 59> NISHIMURA and his associates indicated that in the 
pedunculated transplantation of the colon the arterial anastomosis was necessary when the 
value of arterial pr田sureat the tip of a graft remained under 70 mmHg, while the 
venous anastomosis was necessary when the venous pressure showed a value over 300 
mmH2Q.35> From the result of my experiment, there occurred macroscopically remarkable 
venous stagnation at the tip of the gastric tube within one minute after occlusion of the 
anastomosed vein, and the gastric tube assumed cyanotic tone, and edema developed at 
the tip of the gastric tube within 10 minutes. These changes accompanied with remarkable 
rise in the venous pressure were observed also when the vessel anastomosis was not 
performed. The values of venous pressure ranged from 320 to 580 mmH20 when the 
arterial anastomosis alone was performed. 
MATSUO and his associates at our clinic studied on the blood circulation in the 
HEIMLICH-GAVRILIU type of gastric tube by P32 (radio-phosphorus) labelled erythrocytes. 
And they proved that the site of the measurement came near the tip of the gastric tube, 
the radio-count decreased gradually, but the rise in radio-count was observed at the tip of 
the gastric tube. 26> It was thought to be caused by the venous stagnation there. And in 
my experiment on the RUTKOWSKY type of gastric tube, lowering in tissue oxygen tension 
at the tip of the gastric tube following the occlusion of the anastomosed vessels was more 
remarkable, as compared with the KIRSCHNER-NAKAYAMA type of gastric tube. Therefore, 
when the communication between the left and right gastroepiploic arteries is not vigorous, 
especially in the HEIMLICH-GAVRILIU and RuTIζOWSKY types of gastric tubes which are 
nourished only by the gastroepiploic vessels, the performance of micro-vascular anastomoses 
are thought to be very significant. 5> 
The use of antethoracically transplanted RuTKOWSKY type of gastric tube with ad-
ditional micro-vascular anastomosis to replace or by-pass the esophagus has the following 
advantages : This tube is long enough to replace the esophageal defect at a higher portion. 
And as the splenic vessel日 may be brought upward together with this tube, the re,·;1~－ 
cularization of the tip of the gastric tube is performed easily, as compared wil h the 
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HEIMLICH-GAVRILIU typヒof応1strictube. Besides, with this type of the gastric tube, (1) 
the residual stomach retains its nutritional and storage functions, (2) the mediastinal 
structures and lungs are not compressed, and (3) the vagus nerves may be preserved, as 
seen in the use of the HEIMLICH type of gastric tube. The obvious clinical indication for 
the use of this operative procedure would be an obstructing lesion of the esophagus of a 
malignant or benign nature, especially when it would not be necessary to perform the 
resection of the thoracic esophagus and the removel of involved abdominal lymph nodes. 
IsHIGAMI and his associates at our clinic proved that as a result of the disturbance of 
blood circulation at the tip of the gastric tube, cathepsin, comprised in the gastric wall, 
was activated, and then necrosis was brought about, which was mainly responsible for 
sutural insufficiency at the anastomosed region of the antethoracic esophagogastrostomy. 
The cathepsin is an enzyme which has SH radical as an active one and reacts decompo『
singly in weak acid and reductive system and resolves the auto-tissue protein near the 
isoelectric point and reacts synthetically in alkaline and oxidative system. And they have 
demonstrated that the massive oxygen therapy after the operation of esophagogastric ana開
stomosis was effective because the gastric catheptic activity was markedly inhibited, and 
they have applied clinically this therapy with good results.11> Although in the series of 
my experiment the oxygen content inside the oxygen tent was approximately 45 % on 
an average, the remarkable rise of the tissue oxygen tension at the tip of the gastric tube 
was observed not only in the case in which both the arterial and venous anastomoses were 
performed but also in the case in which the venous anastomosis alone was performed, 
when dogs were admitted into the oxygen tent. In the future, by applying the hyperbaric 
oxygen therapy more remarkable effects should be obtained to improve the result of eso-
phageal reconstruction. 
SUMMARY AND CONCLUSION 
The KrnscHNER-NAKAYAMA and RUTKOWSKY types of gastric tubes were constructed 
in dogs and the tip of the gastric tube was revascularized with the additional micro-
vascular anastomoses. And the present author investigated the hemodynamics at the tip of 
the gastric tube from several points. 
(1) The highest value in tissue oxygen tension was obtained in the case in which 
the arterial and venous anastomoses were performed. In the case in which the arterial 
anastomosis alone was performed, a slightly lower value was obtained. The case in which 
the venous anastomosis alone was performed, showed only a slightly higher value, as 
compared with the case in which no vascular anastomosis was performed. 
(2) According to the result of measurement of the blood flow through the anasto-
mosed vessels, (A) the venous return increased by adding the arterial anastomosis, and 
(B) the arterial input flow increased by adding the venous anastomosis and by removing 
the venous stagnation. 
(3) The venous pressure at the tip of the gastric tube could be lowered and the 
hemodynamics could be improved by adding the venous anastomosis at the tip of the 
gastric tube. 
(4) :-¥ remarkable rise in ti州ueoxygen tensiりnwas obtained by the combination of 
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the postoperative oxygen therapy in the cas刊 inwhich the tip of the εastric tube was 
revascularized by adding the arterial and venous anastomoses, or the venous anastomosis 
alone. 
From these results the following conclusions were obtained: 
(1) The revascularization by adding the arterial and venous anastomoses is most 
desirable in the pedunculated gastric tube for esophageal reconstruction. 
(2) Venous anastomosis is always possible to perform even in such clinical cases 
where arterial anastomosis is impossible to perform because of the severe arteriosclerotic 
changes. By adding the venous anastomosis at the tip of the gastric tubビ accompanied
with postoperative oxygen therapy, remarkable elevation of the tissue oxygen tension is 
obtained, and the purpose of the prevention against sutural insufficiency at the site of the 
esophagogastric anastomosis should be achieved. 
The abstruct of this article was reported before the 17thλnnual Meeting of the Japanese λ、＂・iationfor 
Thoracic Surgery, Tokyo, October, 1964, the 7th and 8th Kansai Local Meeting of the Japane-e A,,iciation 
for Thoracic Surgery, Kye山， June,1964 and Osaka, June, 1965. 
This inv田tigationwa' "'PP＇げtedby a Grant from the FUJIWARA Memorial Foundation. 
The author wishes to expr•田s his gratitude to Prof. Dr. CHuJr K"n;RA for his kind guidance, and to Dr 
KorCHI lsHIGAMl, the instructor of our clinic, for many valuable sugg白tionsand criticisms throu日houtthis in-
vestigation. 
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（和文抄録）
細小血管吻合を追加した有茎胃管
による食道再建術に関する研究
京都大惨医学部外科第2講座（指導木村忠司教授）
松 本
有茎胃管を使用して胸廓前食道再建術を行なった
際，挙上した胃管先端部に血行降寄に起因する壊死が
発生し，食道胃吻合部に縫合不全の起ることがしばし
ば経験される．そこでこれら胃管先端部に細川j、血管吻
合を行なって血行を再建し，血行障害を改善しp した
がってl吻合の成功率を向上せしめようとする試みがな
されている．しかし癌年令の患者に高い頻度において
存在する高度の動脈硬化性病変はしばしばこの細小動
脈吻合の施行を困難にすることがある．有茎胃管によ
る食道再建術においてP 動脈吻合あるいは静脈吻合の
いずれを追加することがより重要であるかについては
む見の一致をみない現状である．そこでF 著者は犬を
用い Kirschner－中山式および Rutkc州、l仏式胃管を作
却し， これらの胃管先端部に動・静脈吻合を追加し，
I) 胃管先端：－.1~において衆膜下の組織酸素分圧をポ
ーラログラフj去により測定した．
2) I吻合I血管y；荒れるIti!l1；を’『G:I滋流量計を用いて
測定した．
3! 胃管における内合静脈である牌静脈の静脈圧を
直接測定した．
以上から胃管の血行動態ならびに動・i静脈吻合追加
の広義に関して検討を加えた．以上の結果，
I) 長期間生存した実験犬では，胃管先端部に壊死
( t認められず，術後70日および10ヵ月に血管撮影法お
よび剖検によって調べたところP 吻合動・静脈は関存
し，血管の吻j合部は内膜によっておおわれていること
達 良日
が認められた．
2) ポーラログラフの菌からみるとp 動・静脈吻合
をともに行なった場合が最も高い組織酸素分圧を示
し，動脈吻合のみを行なった場合にはこれよりやや低
値を示し，静脈吻合のみを行なった場合にはp 吻合を
全く行なわなかった場合に比してやや高い値を示すに
すぎなかった．
3) 吻合血管の血流量を測定した成績によると，静
脈血還i世はp 動脈吻合を追加することによって増加
した．動脈血流入量は静脈吻合を追加し， うつ血を除
去することによって増加した．
'ー1J 胃管先端部に静脈吟J合を追加することによっ
てP 胃管先端部の静脈圧を低下させ， rm行動態を改善
することができた．
51 動・静脈吻合および静脈吻合を追加した胃管に
おいてもP fr.Jiを酸素療法を併用することによって，組
織酸素分圧は著明に上昇した．
以上の諸成績から次のような結論を得た．
I) 動・静脈吻合をともにi随行して血行を再建する
ことが設も望ましい．
2) 臨床例において動脈硬化がつよく動脈吻合が不
可能である場合においても，静脈I勿合は常に施行可能
であるからP 静脈l吻合の追加に術後酸素療法を併用す
れば胃管先端部の組織酸素分圧は著明に改善されy 食
道胃吻合部における縫合不全防止の目的を達成するこ
とができるものと恩われる．
